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Introduction

Several alternatives have been discussed in SA2 for mobility between 3GPP (UMTS and SAE/LTE) systems. 
It has already been agreed that the mobility solutions will be based on mobility below Gi level or below IP layer. Alternative C and Alternative D are both in conflict with this agreement and so are no longer valid. 
Mobility management procedures also depend on the functional allocation to entities in the EPC. It is still FFS whether IP address allocation for SAE/LTE systems will be part of SAE UPE or Intersystem Mobility Anchor. In this document, we discuss the case when IP address allocation is in the UPE. For completeness, we also mention the alternative when IP address allocation is not a UPE function.
1. IP address allocation function in UPE

It has already been agreed that the mobility solutions will be based on mobility below Gi level or below IP layer. Hence for having handovers between 2G/3G systems and SAE systems, it becomes mandatory to keep SAE UPE and 2G/3G GGSN collocated (failing which, handover from 2G/3G to SAE/LTE and vice versa results in change in IP subnet and hence requires IP layer mobility solutions). 
Co-locating SAE UPE and 2G/3G GGSN leaves us with two options:  Combining SAE MME with SAE UPE or having separate MME and UPE. In another separate document (S2-062282), we have listed the advantages of combined MME/UPE and also concluded that it would be advantageous to combine the two nodes. However, for reasons of completeness, we also present in this document, the mobility management solution for split MME and UPE.
a. SAE MME combined with SAE UPE + 2G/3G GGSN – In this case Intersystem Mobility Anchor will have HA functionalities. It can not be collocated with SAE UPE as co-locating SAE MME and HA leads to change in HA on change in MME. Following is the architecture and information flow for this case 
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Figure 7.8-5: Handover between 3GPP access systems for alternative solution C
In the above figure, the 3GPP anchor is the combined SAE MME, UPE and the 2G/3G GGSN and the inter system mobility anchor is also called as the SAE anchor.
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Figure 7.8-6: Information flow for handover from 2G/3G to SAE/LTE

1)
The IP bearer service is established between UE and SAE MME/UPE via 2G/3G access system and 2G/3G MME/UPE (SGSN).
2)
The serving 2G/3G access system decides to initiate a handover to Evolved RAN.

3)
The serving 2G/3G access system indicates Handover Required and the handover target to its 2G/3G MME/UPE.

3a)
The 2G/3G MME/UPE selects a SAE MME/UPE serving the Evolved RAN nodes the UE is going to use

4)
The 2G/3G MME/UPE sends a Handover Preparation Request to the target Evolved RAN via the selected SAE MME/UPE.

5)
The target Evolved RAN establishes bearer resources, including radio resources, for the UE.

6)
The Evolved RAN confirms the Handover Preparation to the 2G/3G MME/UPE via the selected SAE MME/UPE.

7)
The 2G/3G MME/UPE commands the UE to change to the target Evolved RAN.

8)
In case the source access system is 3G the 3G access system (RNC) may start to forward data to its 3G MME/UPE. The 2G/3G MME/UPE forwards data to the Evolved RAN via the SAE MME/UPE. Depending on the required QoS the 3G access system (RNC) sends duplicates of the forwarded data also via 3G radio to minimise data loss.

8a)
In case the source access system is 3G the 3G access system (RNC) sends a Forward SRNS Context message to its 3G MME/UPE. It contains information for data transfer continuation by a new RNC for lossless relocation. The usage of this information and mechanisms for inter 3GPP handover is FFS as it implies a stop of the data transfer at source side, which is needed for a stable data transfer state.

9)
The Radio Bearer is established between UE and target Evolved RAN.

10)
The Evolved RAN informs the 2G/3G MME/UPE about handover completion.

11)
The 2G/3G MME/UPE acknowledges the handover completion towards the SAE MME/UPE.

12)
SAE MME/UPE updates the route towards new LTE access. Mobile terminated packets are now forwarded to LTE access 

13)
The resource in the source system is released.
14)
The IP bearer service is established between UE and SAE MME/UPE via Evolved RAN.

15)
The UE may need to perform a registration with the new serving SAE MME/UPE. 

16) The previous step triggers the SAE MME to register with the HSS.

For handover from SAE/LTE to 2G/3G the same information flow is applicable with a changed order of MME/UPE and RAN/access system entities. For this handover the Evolved NodeB or the SAE MME/UPE may need to duplicate and forward data as the Evolved RAN has no user plane entity comparable to the RNC. It is FFS whether and which entity performs duplication in this case.

b. SAE MME separated from SAE UPE + 2G/3G GGSN - It has further options of whether to keep Intersystem Mobility Anchor separate or to have a combined node having SAE UPE and 2G/3G GGSN and Intersystem Mobility Anchor. Latter case is taken care of by Alternative B and former case can be derived from Alternative B with minor changes.

2. IP Address allocation not in UPE

In this case, IP address allocation function will be taken care of by Intersystem Mobility Anchor.. Existing Alternative A in Section 7.8.2 in TR 23.882 captures this scenario. It shows that SAE MME and SAE UPE are combined but mentions that it does not preclude the separation.

Conclusion

It is proposed to modify the text in TR 23.882 as follows
**** Start of changes ****







































































7.8.2.4 Alternative Solution C

7.8.2.4.1 Description

This alternative solution is for the case if IP address allocation function is in SAE UPE. It has already been agreed that the mobility solutions will be based on mobility below Gi level or below IP layer. Hence for having handovers between 2G/3G systems and SAE systems, it becomes mandatory to keep SAE UPE and 2G/3G GGSN collocated

This alternative solution assumes a grouping of functions as shown in figure below. 

· 2G/3G GGSN is combined with SAE MME/UPE 

· Intersystem Mobility Anchor is one functional entity
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Figure 7.8-5: Handover between 3GPP access systems for alternative solution C
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Figure 7.8-6: Information flow for handover from 2G/3G to SAE/LTE

1)
The IP bearer service is established between UE and SAE MME/UPE via 2G/3G access system and 2G/3G MME/UPE (SGSN).

2)
The serving 2G/3G access system decides to initiate a handover to Evolved RAN.

3)
The serving 2G/3G access system indicates Handover Required and the handover target to its 2G/3G MME/UPE.

3a)
The 2G/3G MME/UPE selects a SAE MME/UPE serving the Evolved RAN nodes the UE is going to use

4)
The 2G/3G MME/UPE sends a Handover Preparation Request to the target Evolved RAN via the selected SAE MME/UPE.

5)
The target Evolved RAN establishes bearer resources, including radio resources, for the UE.

6)
The Evolved RAN confirms the Handover Preparation to the 2G/3G MME/UPE via the selected SAE MME/UPE.

7)
The 2G/3G MME/UPE commands the UE to change to the target Evolved RAN.

8)
In case the source access system is 3G the 3G access system (RNC) may start to forward data to its 3G MME/UPE. The 2G/3G MME/UPE forwards data to the Evolved RAN via the SAE MME/UPE. Depending on the required QoS the 3G access system (RNC) sends duplicates of the forwarded data also via 3G radio to minimise data loss.

8a)
In case the source access system is 3G the 3G access system (RNC) sends a Forward SRNS Context message to its 3G MME/UPE. It contains information for data transfer continuation by a new RNC for lossless relocation. The usage of this information and mechanisms for inter 3GPP handover is FFS as it implies a stop of the data transfer at source side, which is needed for a stable data transfer state.

9)
The Radio Bearer is established between UE and target Evolved RAN.

10)
The Evolved RAN informs the 2G/3G MME/UPE about handover completion.

11)
The 2G/3G MME/UPE acknowledges the handover completion towards the SAE MME/UPE.

12)
SAE MME/UPE updates the route towards new LTE access. Mobile terminated packets are now forwarded to LTE access 

13)
The resource in the source system is released.
14)
The IP bearer service is established between UE and SAE MME/UPE via Evolved RAN.

15)
The UE may need to perform a registration with the new serving SAE MME/UPE. 

16) The previous step triggers the SAE MME to register with the HSS.

For handover from SAE/LTE to 2G/3G the same information flow is applicable with a changed order of MME/UPE and RAN/access system entities. For this handover the Evolved NodeB or the SAE MME/UPE may need to duplicate and forward data as the Evolved RAN has no user plane entity comparable to the RNC. It is FFS whether and which entity performs duplication in this case.

7.8.2.2.2
Impact on the baseline CN Architecture
The baseline CN architecture needs to be able to address SAE MME/UPEs and to perform handover procedures with SAE MME/UPEs. In case Gn procedures and RNC IDs are used to address the Evolved RAN the 3G MME/UPE (SGSN) is not impacted.

Access restrictions, i.e. user specific restrictions for handover to Evolved RAN, may need an update for the SGSN to know the relevant coding of such restrictions.

7.8.2.2.3
Impact on the baseline RAN Architecture
The baseline RAN architecture handles UE measurements from Evolved RAN and addresses Evolved RAN handover targets.

7.8.2.2.4
Impact on terminals used in the existing architecture
Editors Note:
It is FFS whether there is any particular terminal impact.

**** End of changes ****
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2.a source MME/UPE selects the target MME/UPE








